ELECTRONIC APPARATUS WITH NATURAL CONVECTION 

STRUCTURE 



FIELD OF THE INVENTION 

[0001] This invention relates to an electronic apparatus, and more 
particularly to an electronic apparatus with natural convection structure. 

BACKGROUND OF THE INVENTION 

[0002] The adapter and the power supply are electronic apparatuses used 
frequently in our daily life. Taking the adapter as an example, it is generally 
employed for rectifying and converting the external AC power into the DC 
power, so as to supply the required power to an electric appliance, such as a 
notebook, or charge the charging battery. 

[0003] Please refer to Fig. 1, which shows the casing of the conventional 
adapter. The casing of the conventional adapter 1 includes an upper casing 
1 1 and a lower casing 12, in which the upper casing 1 1 and the lower casing 12 
can be engaged with each other, and a space is provided between the upper 
casing 11 and the lower casing 12 for receiving a printed circuit board 13. 
When the upper casing 1 1 and the lower casing 12 are engaged with each other, 
a first opening and a second opening are formed on the opposite surfaces of the 
assembled casing for fixing a socket 14 and a power cord 15 therein, 
respectively. The socket 14 and the power cord 15 can be electrically 
connected with the printed circuit board 13, respectively. Thereby, the 
external power can be provided to the printed circuit board 13 through the 
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socket 14, and the power converted by the printed circuit board 13 can be 
provided to the electric appliance for usage through the power cord 15. 
[0004] With the integration of the integrated circuit, the volume of the 
electronic apparatus is also decreased, which results in the difficulty of 
heat-dissipation. A large amount of heat is usually generated from the 
electronic elements on the printed circuit board during the operation of the 
adapter. However, the upper and lower casings of the conventional adapter 
are made of plastic, and it is obvious that the heat is hard to dissipate and 
would accumulate in the interior of the adapter since the plastic has low 
heat-conductance coefficient. If the heat accumulated within the adapter 
cannot be dissipated efficiently, the electronic elements in the adapter will be 
damaged easily, and thus, not only the lifespan but also the power converting 
efficiency of the adapter will be decreased significantly. 

[0005] For overcoming the problem of heat-dissipation, an adapter 1 as 
shown in Fig. 2 is provided in the market, which has plural heat-dissipating 
holes 20 formed on the upper and lower casings 11, 12. However, via the 
design of the heat-dissipating holes 20, the heat generated in the adapter 1 can 
only be dissipated by convection due to the temperature difference between the 
interior and the exterior of the adapter 1, and the heat-dissipating performance 
thereof is not good enough. In addition, another type of adapter (not shown) 
is also provided in the market, which has a small heat-dissipating fan and wind 
exits for driving out the heat accumulated in the interior of the adapter. 
However, such design limits the miniaturization of the adapter, and the heat 
generated in the adapter cannot be evenly dissipated by the heat-dissipating fan, 
so that the temperature of the adapter cannot be equalized, and thus the heat 
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accumulating in the dead space for heat-dissipation may cause damages to the 
neighboring electronic elements. 

[0006] Furthermore, for the user of the portable notebook, since the 
adapter becomes hot after it is used for a period of time, the user may be 
scalded when touching the adapter. Therefore, to overcome the 
disadvantages of the prior art described above, it is needed to provide a 
heat-dissipating casing of an electronic apparatus which has effects of 
heat-dissipation, temperature-equalization and scald-prevention. 

SUMMARY OF THE INVENTION 

[0007] It is an object of the present invention to provide an electronic 
apparatus with natural convection structure which can improve the 
heat-dissipating effect of the electronic apparatus, and equalize the temperature 
of the interior and exterior of the electronic apparatus. 

[0008] In accordance with an aspect of the present invention, the 
electronic apparatus with natural convection structure includes a main body to 
be placed on a surface, a hole piercing through the main body from a top 
surface to a bottom surface thereof, and a supporting device disposed on the 
bottom surface of the main body. 

[0009] The electronic apparatus further includes at least a printed circuit 
board disposed in the main body and having an opening, wherein the centroids 
of the opening and the hole are positioned at the same axis vertical to the top 
surface and the bottom surface. 

[0010] Preferably, the electronic apparatus has plural holes, and the 
printed circuit board has plural openings as well. 

3 



[0011] Preferably, the supporting device has a specific height varying 
with the size of the electronic apparatus, and the specific height is at least 3 
mm. 

[0012] Preferably, the electronic apparatus is a power adapter or a power 
supply. 

[0013] Preferably, the distances from the hole to the edges of the main 
body are substantially equal. 

[0014] Preferably, the hole has an opening at one side of the main body. 
[0015] Preferably, the main body and the hole are integrally formed. 
[0016] Preferably, the bottom surface of the main body has a curve 
structure. 

[0017] In accordance with another aspect of the present invention, the 
electronic apparatus with natural convection structure includes a main body to 
be placed on a surface, in which the main body having a top surface and a 
bottom surface, and the bottom surface having a curve structure, and a hole 
piercing through the main body from the top surface to the bottom surface. 
[0018] The electronic apparatus further includes at least a printed circuit 
board disposed in the main body and having an opening, wherein the centroids 
of the opening and the hole are positioned at the same axis vertical to the top 
surface and the bottom surface. 

[0019] Preferably, the electronic apparatus has plural holes, and the 
printed circuit board has plural openings as well. 

[0020] Preferably, the curve structure has a specific height varying with 
the size of the electronic apparatus, and the specific height is at least 3 nmi. 
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[0021] Preferably, the electronic apparatus is a power adapter or a power 
supply. 

[0022] Preferably, the distances from the hole to the edges of the main 
body are substantially equal. 

[0023] Preferably, the hole has an opening at one side of the main body. 
[0024] Preferably, the main body and the hole are integrally formed. 
[0025] Preferably, the electronic apparatus further includes at least one 
supporting device disposed on the bottom surface of the main body. 
[0026] In accordance with an additional aspect of the present invention, 
the electronic apparatus with natural convection structure includes a main body 
to be placed on a surface, in which the main body having a top surface and a 
bottom surface, and the bottom surface having a curve structure, a hole 
piercing through the main body from the top surface to the bottom surface, and 
a supporting device disposed on the bottom surface of the main body. 
[0027] Preferably, the curve structure combined with the supporting 
device has a specific height varying with the size of the electronic apparatus, 
and the specific height is at least 3 mm. 

[0028] The above objects and advantages of the present invention will 
become more readily apparent to those ordinarily skilled in the art after 
reviewing the following detailed description and accompanying drawings, in 
which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] Fig. 1 is a schematic view showing the casing of the conventional 
adapter. 
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[0030] Fig. 2 is a schematic view showing the heat-dissipating casing of 
the conventional adapter which has heat-dissipating holes. 
[0031] Fig. 3 is a schematic view showing the electronic apparatus with 
natural convection structure according to a first preferred embodiment of the 
present invention; 

[0032] Fig. 4 is a side view of Fig. 3; 

[0033] Fig. 5 is a schematic view showing the electronic apparatus with 
natural convection structure according to a second preferred embodiment of 
the present invention; and 

[0034] Fig. 6 is a schematic view showing the electronic apparatus with 
natural convection structure according to a third preferred embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
[0035] The present invention relates to an electronic apparatus with 
natural convection structure. The present techniques are illustrated with the 
following embodiments for an adapter, but the electronic apparatus which is 
applicable to the present techniques is not limited to the adapter. Any 
electronic apparatus which is applicable to the following techniques, such as a 
power supply, a charger and a transformer, is incorporated herein for reference. 
[0036] The adapter of the present invention mainly includes a 
heat-dissipating casing, a circuit board, an input device and an output device. 
In a preferred embodiment of the present invention, the input device can be a 
plug, a socket or a power cord, and the output device can also be a plug, a 
socket or a power cord, in which the output device is determined according to 
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what the input device is. For the convenience of description, the following 
embodiments are illustrated with an adapter having a socket as the input device 
and a power cord as the output device, in which the socket can be connected to 
a plug of a power cord for inputting the commercially available power, and the 
adapter can output the converted power to an information equipment, such as a 
notebook, via the output device of the power cord. 

[0037] Please refer to Fig. 3 which is a schematic view showing the 
electronic apparatus with natural convection structure according to a first 
preferred embodiment of the present invention. As shown in Fig. 3, the 
electronic apparatus at least includes a main body 31, a hole 32 and a 
supporting device 33. The main body 3 1 can be placed on a surface and has a 
printed circuit board 34 disposed therein. The printed circuit board 34 has an 
opening 341, in which the centroids of the opening 341 and the hole 32 are 
positioned at the same axis that is vertical to a top surface 311 and a bottom 
surface 312 of the main body 31, so that the hole 32 can pierce through the 
main body 3 1 from the top surface 3 1 1 to the bottom surface 312. In addition, 
the supporting device 33 is disposed on the bottom surface 312 of the main 
body 3 1 , and has a specific height h which varies with the size of the electronic 
apparatus and is at least 3 mm so as to provide a natural air convection 
structure and increase the heat-dissipating area of the electronic apparatus. 
[0038] Please refer to Fig. 4 which is a side view of Fig. 3. As shown in 
Fig. 4, the electronic apparatus is usually placed on a surface 41 such as a 
surface of a table or desk. When the electronic apparatus is being used, the 
temperature of the electronic elements on the interior printed circuit board 
gradually increases, and the heat generated from the electronic elements can be 
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transferred to the surface of the electronic apparatus by conduction or radiation. 
Li the meantime, the air near the bottom surface 312 of the electronic 
apparatus is heated and the temperature thereof increases due to the increasing 
temperature of the bottom surface 312. Since the supporting device 33 has a 
specific height h, there is a specific distance between the main body 3 1 and the 
surface 41. While the temperature of the air near the bottom of the main 
body 3 1 increases, the density thereof decreases; as a result, the air near the 
bottom of the main body 3 1 has a tendency to flow up, and can flow up though 
the hole 32. Then the cool air surrounding the bottom of the main body 31 
will fill the space left by the up-flowing warm air, thereby forming a cycUc 
airflow, which provides a better heat convection effect. By the cyclic airflow, 
the heat of the surface of the electronic apparatus is easily to be dissipated and 
the temperature thereof decreases. Therefore, the electronic apparatus of the 
present invention has a better heat-dissipating effect. Moreover, the hole 32 
is a piercing structure, which results in the increase of the surface area of the 
electronic apparatus as well as the total heat-dissipating area, so that the 
heat-dissipating effect of the electronic apparatus can be reinforced. 
[0039] Certainly, the number, size and shape of the hole of the electronic 
apparatus in the present invention are not limited. For example, the number 
of the hole should be matched up with the wiring arrangement of the interior 
printed circuit board, and if possible, having more holes is better for 
heat-dissipation. In addition, the location of the hole is not limited either. 
Usually, for improving the heat-dissipating effect, a preferred location of the 
hole is at the center of the main body of the electronic apparatus, so that the 
distances from the hole to the edges of the main body are substantially equal 
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and thus the heat-dissipation of the electronic apparatus is more even. 
Alternatively, the location near the major heat-generating source of the printed 
circuit board is another preferred location of the hole. The hole can be 
located at one side of the main body, or further include an opening. Please 
refer to Fig. 5 which is a schematic view showing the electronic apparatus with 
natural convection structure according to a second preferred embodiment of 
the present invention. The hole 52 is located at one side of the main body 51, 
and a sidewall of the hole 52 further includes an opening 521. Therefore, 
when the electronic apparatus is used by a user, it can be hanged on a matching 
element via the hole 52 and the opening 521 so as to fix the electronic 
apparatus. 

[0040] Please refer to Fig. 6 which is a schematic view showing the 
electronic apparatus with natural convection structure according to a third 
preferred embodiment of the present invention. As shown in Fig. 6, the 
electronic apparatus at least includes a main body 61 and a hole 62. The 
bottom surface 612 of the main body 61 has a curve stmcture 613, which has a 
specific height H, and the hole 62 pierces through the main body 61 from the 
top surface 611 to the bottom surface 612. When the temperature of the 
electronic apparatus increases, the curve structure 613 of the bottom surface 
612 of the main body 61 can form a good airflow channel, and the warm air 
will flow along the curve structure 613 and pass through the hole 62 so as to 
form a cyclic airflow. Therefore, the heat of the surface of the electronic 
apparatus is easily to be dissipated. Also, the hole 62 can increase the surface 
area of the electronic apparatus as well as the total heat-dissipating area, and 
further improve the heat-dissipating effect of the electronic apparatus, 
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[0041] In conclusion, the electronic apparatus of the present invention 
has a hole which pierces through the main body, and there is a specific height 
at the bottom of the electronic apparatus, so the warm air at the bottom of the 
electronic apparatus can flow up along the hole and the surrounding cool air 
will fill the space. Therefore, a cyclic airflow is formed, which provides a 
better heat convection effect. In addition, the hole can increase the surface 
area of the electronic apparatus as well as the total heat-dissipating area. As a 
result, the present invention overcomes the disadvantage of poor 
heat-dissipation of the prior art, and improve the heat-dissipating effect of the 
electronic apparatus. Moreover, with respect to manufacturing, the hole and 
the main body of the electronic apparatus are integrally formed, so the 
manufacturing cost and time will not increase. Thus, the present invention 
possesses high industrial value. 

[0042] While the invention has been described in terms of what is 
presently considered to be the most practical and preferred embodiments, it is 
to be understood that the invention needs not be limited to the disclosed 
embodiment. On the contrary, it is intended to cover various modifications 
and similar arrangements included within the spirit and scope of the appended 
claims which are to be accorded with the broadest interpretation so as to 
encompass all such modifications and similar structures. 
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